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(54) Title of the invention 

ENGINE OIL REPLACEMENT DEVICE 

(57) [Abstract] 

[PURPOSE] To provide a device which can certainly 
prevent oils from mixing without error in the amount 
of oil filled in the cases in which two or more sorts of 
oils are filled by using an oil feeding nozzle, 
ductworks, pumps and others in common. 
[CONSTITUTION] A controller is provided to control 
an oil replacement in the following manner. A waste 
oil pump 18 is put in operation in response to a 
waste oil draining signal from a key board, and the 
measured amount of a load cell 9 as a weighing 
device is displayed on a display as the drained 
amount. On receipt of oil sort selection and oil 
feeding signals from the keyboard, changeover 
valves 22a and 22b are switched and a fresh oil 
pump 24 is driven forward. Then, after the amount of 



fresh oil in a pipeline is measured, the measured 
amount of the load cell 9 is displayed on the display 
as an amount of oil filled. The fresh oil pump 24 is 
reversed in response to oil filling completing signal 
from the keyboard to return the fresh oil remaining in 
the pipeline to fresh oil tanks 4-6. 
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[Claims] 

[Claim 1] An engine oil replacement device 
comprising: one weighing means to weigh weights 
of a waste oil tank and a plurality of new oil tanks; an 
oil draining/filling nozzle connecting ductworks 
inserted in the waste oil tank through a waste oil 
pump as well as connecting ductworks inserted in 
the fresh oil tank through changeover valves and a 
fresh oil pump; a display to display the amount of 
drained oi! and supplied oil; a keyboard having 
operation switches; a control device to control the 
pumps, the changeover valves, the display and the 
like wherein the waste oil pump is put in operation in 
response to a waste oil draining signal from the key 
board; the measured amount by the weighing device 
is displayed on a display as the drained amount; on 
receipt of oil sort selection and oil filling signals from 
the key board, the changeover valves are switched 
and a fresh oil pump 24 is driven forward; then, after 
the amount of the fresh oil in a pipe line is measured, 
the measured amount is displayed on the display as 
an oil filling amount; and the fresh oil pump is 
reversed in response to oil filling completing signal 
from the key board to return the fresh oil remaining 
in the pipe line to fresh oil tanks. 
[Claim 2] The engine oil replacement device 
according to Claim 1, wherein a vacuum breaker is 
provided to the oil draining/filling nozzle. 
[Detailed description of the invention] 
[0001] 

[Field of the invention] The present invention relates 
to an engine oil replacement device can be located 
at a gas station and the like. 
[0002] 

[Background of the invention] There is a certain type 
of engine oil replacement device capable of 
supplying two or more sorts of oils from one device 
and furthermore, there is an engine oil replacement 
device wherein an oil-filling nozzle, pumps and part 
of ductworks in the device are shared by two or 
more sorts of oils. This kind of device is provided 
with changeover valves in the ductworks thereof so 
that upon receipt of sort selection signals from a sort 
selection switch, the changeover valves are 
switched toward the tank containing the selected oil 
to open a channel between the oil tank and an 
oil-filling nozzle in the ductworks. 
[0003] Subsequently, the pump is driven forward, 
and by opening the nozzle valve, desired engine oil 
is supplied to an oil tank of automobile. After 
supplying a predetermined amount of oil, the pump 
is stopped and the oil supply is completed. 
[0004] 

[Problems to be solved by the invention] At the time 
when the oil supplying is completed, the supplied oil 
remains in the oil filling nozzle, pumps and 
ductworks. Therefore, if the same oil filling nozzle, 
pumps and part of ductworks are used for a supply 
of other sort of oil, the remaining oil therein will be 
mixed with the new oil at the beginning of the new oil 
supply. 

[0005] The purpose of the present invention is to 
provide an engine oil replacement device which can 
certainly prevent oils from mixing without error in oil 
filling amount in the cases in which two or more 
sorts of oils are filled by using an oil filling nozzle, 
pipe lines, pumps and others in common. 
[0006] To achieve the aforementioned purpose, the 
present invention provides an engine oil 



replacement device comprising: one weighing 
means to weigh weights of a waste oil tank and a 
plurality of new oil tanks; an oil draining/filling nozzle 
connecting ductworks inserted in the waste oil tank 
through a waste oil pump as well as connecting 
ductworks inserted in the fresh oil tank through 
changeover valves and a fresh oil pump; a display to 
display the amount of drained oil and supplied oil; a 
keyboard having operation switches; a control 
device to control the pumps, the changeover valves, 
the display and the like wherein the waste oil pump 
is put in operation in response to a waste oil draining 
signal from the key board; the measured amount by 
the weighing device is displayed on a display as the 
drained amount; on receipt of oil sort selection and 
oil filling signals from the key board, the changeover 
valves are switched and a fresh oil pump 24 is 
driven forward; then, after the amount of the fresh oil 
in a pipe line is measured, the measured amount is 
displayed on the display as an oil filling amount; and 
the fresh oil pump is reversed in response to oil 
filling completing signal from the key board to return 
the fresh oil remaining in the pipe line to fresh oil 
tanks. 
[0007] 

[Operation of the invention] 
According to the present invention as described in 
Claim 1, since new oil in the ductworks can be 
returned to the new oil tank at the time of completing 
the oil filling to empty the ductworks, new sort of oil 
is prevented from mixing with the previous sort of oil 
at the time of next oil feeding. Also, since the 
amount of new sort of oil filling the ductworks at the 
time of starting the oil filling is not displayed as the 
amount of feeding, the error in oil filling is prevented 
from occurring and a customer can receive a correct 
bill. 

[0008] According to the present invention as 
described in Claim 2, since the vacuum breaker is 
provided, the new oil can be returned to the new oil 
tank with certainly emptying the ductworks. 
[0009] 

[Embodiments of the invention] Hereafter, the 
embodiments of the present invention shall be 
explained in detail by referring to drawings. Figure 1 
is a piping diagram showing the embodiment of an 
engine oil replacement device of the present 
invention; Figure 2 is a cross-sectional elevation 
view of the device; Figure 3 is a cross-sectional plain 
view of the device; and Figure 4 is a perspective 
view of the device, wherein 1 stands for a cylindrical 
body case and the body case is provided with 4 
casters 2 at the bottom thereof, and a waste oil tank 
3 and three new oil tanks containing different sort of 
oil each other 4,5, 6 are arranged beneath the body 
case 1 in a rectangular alignment. 
[0010] In this embodiment, tanks 3,4,5,6 are 
hanging from a load cell 9 as a weighing means that 
is mounted on a supporting bar 8a bridging between 
braces 7,7 respectively arranged on the inner sides 
of the body so that the total weights of tanks 3,4,5,6 
can be weighted on the load cell 9. 
[0011] Valves to control oil draining/filling, 
mechanisms such as pumps, and a controller 10 to 
control the valves and pumps are arranged on the 
supporting bar 8a supported by braces 7, and a 
display 10 and a keyboard 12 are arranged on the 
front and upper portion of the body. Meanwhile, 42 
stands for a power plug. 
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[0012] The displaying device 11 is to display the 
amounts of draining and filling and comprises a 
display parts 11a, 11b. The keyboard 12 comprises 
key switches such as a draining switch 43, filling 
switch 44, full-automatic switch 45, oil selection 
switch 46, filling-amount-setting switch 47, 
idling-time-setting switch 48, starting switch 49, 
stopping switch 50, waste-oil-draining switch and 
the like as operation switches. 
[0013] Pipes to be connected to the tanks 3,4,5,6 
through the valves and pumps are disposed on the 
upper side of the case 1. One of the pipes is to be 
connected to the waste oil tank and is constituted in 
such a manner that a draining pipe 16a having an 
opening facing the upper portion of the inside of the 
waste oil tank 3 and a draining pipe 16 b having an 
opening facing the bottom part of the inside of the 
waste oil tank 3 are connected to a draining pipe 16 
through a changeover valve 17, the draining pipe 16 
is provided with a forward-reverse pump 18 and is 
connected to a draining hose 1 4 through an 
electromagnetic valve 19, and an oil draining/filling 
nozzle is attached to the tip of the draining hose 14. 
In Figure 1, 20 stands for a relief valve disposed on 
the forward-reverse pump 18 and 52 stands for a 
vacuum sensor. 

[0014] Meanwhile, respective new oil tanks are 
provided with oil filling pipes 21a, 21b, 21c, 
respectively, oil filling pipes 21a, 21b are connected 
to an oil filling pipe 23 respectively through 
changeover valves 22a, 22b, the oil filling pipe 23c is 
connected to the oil filling pipe 23 through the 
changeover valve 22b. The oil filling pipe 23 is 
provided with a forward-reverse pump 24 and is 
respectively connected with oil filling hoses 27a, 27b, 
27c respectively through electromagnetic valves 26a, 
26b, 26c and a common oil filling nozzle 28 is 
provided at the tips of oil filling hoses 27a to 27c. In 
Figure 1 , 25 stands for a relief valve disposed on the 
forward-reverse pump 24. 

[0015] Additionally, the oil filling pipe 23 is 
connected to a oil filling hose 15 through a valve 29 
as another oil filling channel, the oil draining/filling 
nozzle 13 is connected to the tip of the oil filling hose 
15 and a vacuum breaker 32 is disposed in the 
proximity of the oil draining/filling nozzle 13. This 
vacuum breaker 32 is constituted by a check valve 
33 disposed on the midstream of the oil 
draining/filling nozzle 13 and an air discharge valve 
in connection with the upper-stream side of the 
check valve 33. A check valve 39 is disposed on the 
midstream of the air discharge valve 34 and a filter 
40 is provided to the open end of the air discharge 
valve 34. 

[0016] These oil filling hoses 15, 27a to 27c are 
disposed on the upper portion of one aspect of the 
body case 1 and oil filling hoses 15 and the draining 
hose 14 are lifted up by supporting their midstream 
with a hose supporting bar 31 set upright from the 
upper portion of the aspect. 
[0017] A transparent cover 35 having a compass 
cross section is arranged on the upper tip of the 
body case 1 and waste oil display 36 is arranged in 
the transparent cover 35. The waste oil display has 
such a configuration that the pump-18-side 
midstream of the oil draining pipe 16a is opened 
upward in a transparent cylindrical container 36a 
therein, the upper part of the opening is covered with 
an opaque cap 36b and the waste-oil-tank-3-side 
drain pipe is opening in the bottom of the container 



. 36a. 

[0018] Revealing lamps 37a, 37b to indicate the 
continuation of oil draining, oil filling or the 
completion are disposed at the both sides of the 
waste oil display 36. These revealing lamps are 
configured so that one of lamps has blue color to 
show the continuation of oil filling and the other has 
red color to show the oil draining and blinking of both 
lamps shows the completion of the operation. 
[0019] Illumination lamps 38a, 38b are attached to 
the both aspects of upper portion of the body case 1 . 
One of lamps 38a is attached removably to the body 
case 1 . 

[0020] In Figure, 41 stands for a handle disposed on 
the outer surface of the middle of the body case 1 
and is formed to have a ring-like shape. 
[0021] Next, how to use and operation of the device 
shall be explained. To exchange the engine oil of an 
automobile, first, the device is moved to a place 
where it can be easily operated and the power plug 
42 is connected to a power socket, which is not 
illustrated. The handle 41 is held and pulled to the 
desired direction; the device can be easily moved by 
the rotation of casters. Since the handle has a 
ring-like shape, it can be held by an operator from 
any direction of the case 1 . Also since the case 1 
formed in a cylindrical shape, it has no sharp 
projections, there is no fear to get stuck on other 
object and the movement can be smoothly 
performed. 

[0022] According to the present invention, the oil 
replacement, only the oil filling and only the oil 
draining can be performed by a single device. First, 
the flow of whole operation shall be explained by 
referring to a flowchart shown in Figure 6. When the 
desired sort of oil is selected by the oil selection 
switch 46 on the keyboard 46 (Steps, a, b, c), the 
display displaying previous amount of oil, draining 
and the like is shifted to zero. (Step d). 
[0023] Next, when the oil exchange is performed as 
the selected operation, the full-automatic switch 45 
is pushed, when only the oil filling is performed, the 
oil filling switch 44 is pushed and when only the oil 
draining is performed the oil draining switch 43 is 
pushed (Steps e, f, g). Next, the starting switch 49 is 
pushed (Steps h, I, j). 

[0024] Thereby, selected operational flow is started. 
In cases in which oil exchange is selected, after the 
oil draining operation is completed, the flow 
proceeds to the oil filling operation (A) (Step k, I), 
and when the stopping switch 50 is pushed after the 
completion of oil filling operation (Step m), the flow 
proceeds to the oil returning operation (Steps n) to 
return the new oil remaining in ductworks to the tank. 
In cases in which only the oil filling is selected, the 
oil filling flow (B) is started, and when the stopping 
switch 50 is pushed after the completion of oil filling 
operation, the oil returning operation is started (Step 
p, m, n). In cases in which only the oil draining is 
selected, the oil draining flow is started (Step o). 
[0025] Next, the oil draining operation shall be 
explained by referring Figure 7. The load cell 9 is 
always detecting the total weight of tanks 3, 4, 5, 6; 
when the starting switch 49 is pushed, the weight at 
that time W1 is memorized and concurrently the 
changeover switch 17 is switched to the side of the 
draining pipe 16a; then the electromagnetic valve 19 
is opened to drive the pump 18 and the lamp 43 to 
show the continuation of oil draining operation and 
the revealing lamp 37b are blinked (Step q). 
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[0026] The oil drained from an oil pan of the 
automobile through the oil draining/filling nozzle 13 
enters the waste oil display 36 through the draining 
hose 14 and draining pipe 16a. In the waste oil 
display, the waste oil ejected from the draining pipe 
16a hits the cap 36b and travels down in the 
transparent container 36a. Therefore, the degree of 
contamination can be easily detected by getting a 
glimpse of the traveling waste oil. The waste oil in 
the container 36a enters the waste oil tank 3 through 
the draining pipe opening on the bottom of the 
container 36a. 

[0027] In the meantime, the load cell 9 is measuring 
the total weight of tanks 3, 4, 5, 6; the value which is 
calculated by subtracting the weight W1 from the 
weight W at that time is converted to litter unit and 
displayed in the display part 1 1 b by the controller 1 0 
(Step r). 

[0028] While the oil in the oil pan is sucked up, the 
vacuum sensor is turned on (Steps s, u); then when 
the oil in the oil pan is almost sucked up and the air 
is started to be sucked, the vacuum sensor is turned 
off and the timer is set (Steps s, t); if the off-state of 
the vacuum sensor continues, for example, for more 
than 10 seconds (Step v); it is judged that the 
draining operation is completed, the changeover 
valve 17 and the electromagnetic valve 19 return to 
the original positions and the pump 18 is stopped 
and lamps to show the continuation of draining 43a, 
37b are turned off (Step w). Meanwhile, if the ojl 
draining is resumed, the vacuum sensor is turned on 
and the timer is reset (Steps s, u). 
[0029] Next, the oil filling operation shall be 
explained by referring to a flowchart shown in Figure 
8. When the draining flow is completed, the total 
weight of tanks 3, 4, 5, 6 at the time of the beginning 
detected by the load cell 9 is memorized as W1. 
Concurrently, the valve 29 is opened and 
changeover valves 22a, 22b are switched to either 
one of tanks 4, 5, 6 containing the sort of oil selected 
by the selection switch 46 to open a channel 
between either one of the oil filling pipes 21a to 21c 
and the oil filling pipe 23, oil filling hose 15 and oil 
draining/filling nozzle 13; then the pump is driven 
forward and the lamp to show the continuation of oil 
filling 43b and the revealing lamp 37a are turned on 
(Stepx). 

[0030] The oil sucked up from, for example, tank 4 
by the pump 24 reaches the oil draining/filling nozzle 
13 through the empty oil filling pipe 23 and oil filling 
hose 15. In the meantime, the detection of the total 
weight of tanks 4, 5, 6 by the load cell 9 is continued; 
when the total weight W during the oil filling equals 
to the value calculated by subtracting a 
predetermined weight Wa, for example, 500g from 
the total weight W1 at the time of beginning (step z), 
it is judged that the originally empty oil filling pipe 23 
and oil filling hose 15 are filled up with the oil. 
Meanwhile, the predetermined weight Wa is 
previous set as the adequate amount to fill up the 
empty oil filling pipe 23 and oil filling hose 15. 
[0031] Thus, after filling up the empty oil filling pipe 
23 and oil filling hose 15 with the oil, the weight W 
detected by the load cell 9 is displayed in the 
displaying device 11 as the amount of filled oil (Step 
a'); when the amount of filled oil equals to that of 
drained oil (Step b'), the display of the amount of 
filled oil in the displaying device 11 is fixed; at the 
same time, the pump 24 is stopped, the valve 29 is 
closed and the lamp showing the continuation of oil 



filling 43b, 37a are turned off (Step c'). 
[0032] When the stopping switch 50 is pushed at last, 
the oil returning flow is started (Steps m, n in Figure 
6). As shown in a flowchart in Figure 9, in the oil 
returning flow, the valve 29 is opened to drive the 
pump 24 in a reverse mode (Step d'); after a certain 
length of time which is previously set as the time 
required for returning all oil in the oil filling pipe 23 
and oil filling hose 15 to the tank 4, for example, 5 
seconds passes (Step e'); the pump 24 is stopped, 
the valve 29 is closed and the changeover valves 
22a, 22b are returned to the original positions (Step 
f). 

[0033] When the oil in the oil filling hose 15 is 
returned to the tank 4, the air is taken in the oil filling 
hose 15 from the air discharge pipe 34 through the 
check valve 39, so the oil in the oil filling hose 15 
and the oil-filling pipe 23 can be certainly returned to 
the tank 4. At that time, since the filter 40 is attached 
to the open end of the air discharge pipe 34, the dust 
in air is prevented from entering the tank 4, 
[0034] Next, the cases in which only the oil filling is 
selected shall be explained by a flowchart in Figure 
10. When the starting switch 49 is turned on, the 
total weight of tanks 3, 4, 5, 6 at the time of the 
beginning detected by the load cell 9 is memorized 
as W1. Concurrently, the valve 29 is opened; 
changeover valves 22a, 22b are switched to either 
one of tanks 4, 5, 6 containing the sort of oil selected 
by the selection switch 46; and the valves 26a, 26b, 
26c for the selected sort of oil are opened. As the 
result, a channel between either one of the oil filling 
pipes 21a to 21c and the oil filling pipes 27a to 27c 
and the oil filling nozzle 28 is opened; the pump is 
driven in a forward manner; and the lamp showing 
the continuation of oil filling 43a and the revealing 
lamp 37a are turned on (Step g'). 
[0035] Subsequently, the empty oil-filling pipe 23 is 
filled with the oil pumped up from the tank 4 by the 
pump 24. In the meantime, the detection of the total 
weight of tanks 4, 5, 6 by the load cell 9 is continued; 
when the total weight W during the oil filling equals 
to the value calculated by subtracting a 
predetermined weight Wa, for example, 200g from 
the total weight W1 at the time of beginning (step h 1 ), 
it is judged that the originally empty oil filling pipe 23 
is filled up with the oil. Meanwhile, the 
predetermined weight Wa is previous set as the 
adequate amount to fill up the empty oil-filling pipe 
23. 

[0036] Thus, after the empty oil filling pipe 23 is filled 
up with the oil, the weight W detected by the load 
cell 9 is displayed on the display as the amount of 
filled oil (Step i'); when the oil filling is completed, the 
nozzle valve is closed and the stopping switch 50 is 
pushed (Step j'). Thereby, the valves 26a, 26b, 26c 
are closed and the amount of filled oil displayed on 
the displaying device 11 is fixed; concurrently the 
pump 24 is stopped and lamps to show the 
continuation of oil filling 43b, 37a are turned off 
(Step F); and the oil returning flow in Figure 9 is 
started. 

[0037] As described above, since the oil in the 
ductworks is returned to either one of tanks 4, 5, 6 
which is containing the same sort of oil after the 
completion of the oil filling, when a different sort of 
oil is filled using the oil filling hose 15 and the oil 
filling pipe 23, the oil previously filled is prevented 
from mixing with the new sort of oil. 
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[0038] Furthermore, the amount of oil to fill up the 
empty oil filling pipe 23 is not displayed on the 
displaying device 11; a customer can receive the 
correct amount of bill. 

[0039] When the waste oil tank 3 is filled up, the oil 
filling nozzle 13 is removed; a draining switch for the 
waste oil 51 on the keyboard 12 is pushed; the 
changeover valve 17 is switched to the side of the 
draining pipe 16b; the electromagnetic valve 19 is 
opened to drain the waste oil through the draining 
pipe 16b and the draining hose 14. 
[0040] Advantageous effect of the invention 
As described above, according to the present 
invention, when two or more sorts of oils are filled by 
using an oil filling nozzle, ductworks, pumps and 
others in common, since the oil remaining in the 
ductworks is returned to the tank to empty the 
ductworks, the certain sort of oil is certainly 
prevented from mixing other sort of oil, and 
furthermore, since the amount of oil filling up the 
ductworks is not displayed as the amount of oil filled, 
an error is prevented from occurring and the actual 
amount of oil filling can never be smaller than the 
displayed amount of oil filled. 
[Brief description of drawings] 
[Figure 1] This is a piping diagram showing the 
embodiment of an engine oil replacement device of 
the present invention; 

[Figure 2] This is a cross-sectional elevation view 
showing the embodiment of an engine oil 
replacement device of the present invention; 
[Figure 3] This is a cross-sectional plain view 
showing the embodiment of an engine oil 
replacement device of the present invention; 
[Figure 4] This is a perspective view showing the 
embodiment of an engine oil replacement device of 
the present invention; 

[Figure 5] This is a front view showing the 
embodiment of an engine oil replacement device of 
the present invention; 

[Figure 6] This is a flowchart showing the whole 
operation of an engine oil replacement device of the 
present invention; 

[Figure 7] This is a flowchart showing the oil draining 
operation of an engine oil replacement device of the 



present invention; 

[Figure 8] This is a flowchart showing the oil filling 
operation of an engine oil replacement device of the 
present invention; 

[Figure 9] This is a flowchart showing the oil 

returning operation of an engine oil replacement 

device of the present invention; and 

[Figure 10] This is a flowchart showing only the oil 

filling operation of an engine oil replacement device 

of the present invention. 

[Description of symbols] 

I — body case 2— caster 

3— waste oil tank 4, 5, 6 new oil tank 
7— brace 8a, 8b— supporting bar 
9— load cell 1 0— controller 

I I— displaying devicel 1a, 11b display part 
12— keyboard 13— oil draining/filling nozzlel 

4— draining hose 15— oil filling hose 
16, 16a, 16b— draining pipe 

17— changeover valve 18 forward-reverse pump 

19— electromagnetic valve 20— relief valve 

21a, 21b, 21c— oil-filling pipe 

22a, 22g — changeover valve 

23— oil filling pipe 24— forward-reverse pump 

25— relief valve 26a, 26b, 26c— electromagnetic 

valve 

27a, 27b, 27c— oil-filling pipe 

28— oil filling nozzle 29— valve 

31— hose supporting bar 

32 vacuum breaker 33 check valve 

34 air discharge valve 35— transparent cover 

36— waste oil display 36a— container 

36b— cap 37a, 37b— revealing lamp 

38a, 38b— illumination lamp 39— check valve 

40— filter 41— handle 

42— power plug 43— draining switch 

43a— lamp to indicate oil draining 

43b— lamp to indicate oil filling 

44— oil filling switch 45— full-automatic switch 

46— oil selection switch 

47— oil filling amount setting switch 

48— idling time setting switch 

49— starting switch 

50— stopping switch 51— waste oil draining switch 
52— vacuum sensor 



[Figure 3] 




3 4 



5 



6 



H06-1 79493 



[Figure 1] 
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[Figure 5] 
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[Figure 9] 
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